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(a)  Given that  𝑓(𝑥) = √4 − 𝑥2, find the natural domain and the range of f(x).                 (Marks: 4) 
                
 
 
(b)  Sketch the graph of the function: 




ln 𝑥 + 1 














            
              Find expression of 𝑔 𝑜 𝑓, and state the domain of the composition.                                                                                                    
                                                                                                                                                      (Marks: 6) 
 
 
(d)  Find the limit of the following: 
                                                            
(𝑖)   lim
𝑡→2





             




               
                                                                                                                                                      (Marks: 6) 
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Question 2 
 
(a) Solve the following equalities and in each case sketch the solution on a coordinate line:  
 
(𝑖)          𝑥2 − 4𝑥 > 12 
 
 
  (𝑖𝑖)        
𝑥
𝑥 − 3
< 4           
                                                                                                                                                      (Marks: 8) 
 
(b) A robot moves in the positive direction along a straight line so that after t minutes its 
distance is 𝑠 = 6𝑡4 feet from the origin.  
(i) Find the average velocity of the robot over the time interval [2,4] minutes.  
 
(ii)       Find the instantaneous velocity of the robot at t=2 minutes.                            (Marks: 7) 
 
 
(c) Find dy/dx of the following functions by implicit differentiation: 
                                                    
𝑥2𝑦 + 3𝑥𝑦3 − 𝑥 = 3 
                                                                                                                      (Marks: 5) 
Question 3 
(a) Using the definition of the derivative 
𝑓′(𝑥) = lim
ℎ→0




of a function 𝑓(𝑥),  find  𝑓′(𝑥) of 𝑓(𝑥) = 6𝑥−3 2⁄ .                                                               (Marks: 7) 
 
 
(b)  Find a value of the constant k, if any, that will make the following functions continuous: 
 














                                                 (Marks: 3) 
(c) Find dy/dx of the following: 
(i) 67 )1()85( xxy                                    (ii) )(sinlog 210 xy   
                  (Marks: 5) 
 
(d) Evaluate the following integrals: 
(i) dxxx  )13( 2                                               (ii) 
d  sin1
1
                                  (Marks: 5) 
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    (a) Evaluate the following definite integrals: 
 







                                                  (ii)  
 
0 
sin t dt                                                           (Marks: 5) 
 
 
















































                                                                                                                                                      (Marks: 3) 
 
 
   (c)    A, B, C, D and E are matrices of sizes (4  5), (4  5), (5  2), (4  2) and (5  4),  respectively.    
           Find which of the following matrix operations are defined. For those which are defined, give                
           the size of the resulting matrix. 
 
(i) BA    
(ii) AC + D    
(iii) AE + B 
(iv) AB + B 
(v) E ( A + B ) 
  
                                                    (Marks: 5) 
 
   (d) Find all values of  for which det(A) = 0: 
                                                               𝐴 = [
𝜆 − 4 0 0
0 𝜆 2
0 3 𝜆 − 1











 Semester 1, 2018 FINAL EXAMINATION Page 6 of 6  
SMA101 – Mathematics 1A 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 
CIRCUMSTANCE.  THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Question 5 
(a) Find the minor 𝑀22 and cofactor 𝐶22 of the matrix: 
                                                     𝐴 = [
4 −1      1  6
0    0   −3  3
  4    1
  4    1
     0 14
      3 2
] 
                                                                                                                                                      (Marks: 4) 
 
      (b) Solve the following linear system of equations by Gaussian elimination.  













                                                              (Marks: 6) 
 
     (c)  Find a unit vector that is orthogonal to both u = (1, 0, 1) and v = (0, 1, 1).                                                                                                   
                                                                                                                                                      (Marks: 4) 
  
     (d)    Find a nonzero vector a with terminal point Q(3, 0, -5) such that a is oppositely directed to   
              vector b = (6, 7, -3).                                                                                                        (Marks: 6) 





(a) Find the dot product a.b of  the following vectors and express it in its simplest form: 
 
                 (i)   a = (2, 3) and )7,5( b     
 







tb  .                                                       
                                                                                                                                                      (Marks: 5) 
 
    (b)    Find Re(z)  and Im (z) of: 
 
                               iez  3 .                                                                                                     (Marks: 5) 
 
    (c) Express the following complex expressions in the form of 𝑎 + 𝑏𝑖: 
            𝑖(1 + 7𝑖) − 3𝑖(4 + 2𝑖)                                                                                                     (Marks: 5) 
    
 
    (d)        Use de Moivre’s theorem to calculate the third power of:             
1 + 𝑖 
                                                                                                                                                      (Marks: 5) 
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  Equation of a straight line of slope m passing through a point (a, b)is : y-b = m(x-a) . 
 
   If  y  = 10x , xy 10log .                            222 2)( yxyxyx   
 
 ))((22 bababa                                 ))(( 2233 babababa   
 













  1cossin 22  xx                                         BABABA sincoscossin)sin(   
 
























































































  (Chain rule)    
 



















  Volume of a sphere of radius r: 3
3
4
rV    
  Volume of a cone of radius r:and  height h : hrV 2
3
1
 .   Area of a circle of 





Linear Algebra  
 
     If A  is an invertible matrix, then:  
























































































iiaAtr )(  





A   
 332211cos||||. bababa  baba  







                                     iyxz  , iyxz *  
   ireirz  )sin(cos : polar form.                        22* yxzz   
 
  
 
